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ADSP-21160M/ADSP-21160N

GENERAL DESCRIPTION

The ADSP-21160x SHARC® DSP family has two members:
ADSP-21160M and ADSP-21160N. The ADSP-21160M is fabri-
cated in a 0.25 micron CMOS process. The ADSP-21160N is
fabricated in a 0.18 micron CMOS process. The ADSP-21160N
offers higher performance and lower power consumption than
the ADSP-21160M. Easing portability, the ADSP-21160x is
application source code compatible with first generation
ADSP-2106x SHARC DSPs in SISD (single instruction, single
data) mode. To take advantage of the processor’s SIMD (single-
instruction, multiple-data) capability, some code changes are
needed. Like other SHARC DSPs, the ADSP-21160x is a 32-bit
processor that is optimized for high performance DSP applica-
tions. The ADSP-21160x includes a core running up to

100 MHz, a dual-ported on-chip SRAM, an integrated I/O pro-
cessor with multiprocessing support, and multiple internal
buses to eliminate I/O bottlenecks.

Table 1 shows major differences between the ADSP-21160M
and ADSP-21160N processors.

Table 1. ADSP-21160x SHARC Processor Family Features

Feature ADSP-21160M  ADSP-21160N
SRAM 4 Mbits 4 Mbits
Operating Voltage 33VI/0 3.3VI/0

2.5V Core 1.9V Core
Instruction Rate 80 MHz 100 MHz
Link Port Transfer Rate (6) 80 MBytes/s 100 MBytes/s
Serial Port Transfer Rate (2) |40 Mbits/s 50 Mbits/s

The ADSP-21160x introduces single-instruction, multiple-data
(SIMD) processing. Using two computational units
(ADSP-2106x SHARC DSPs have one), the ADSP-21160x can
double performance versus the ADSP-2106x on a range of DSP
algorithms.

Fabricated in a state-of-the-art, high speed, low power CMOS
process, the ADSP-21160N has a 10 ns instruction cycle time.
With its SIMD computational hardware running at 100 MHz,
the ADSP-21160N can perform 600 million math operations
per second (480 million operations for ADSP-21160M at a
12.5 ns instruction cycle time).

Table 2 shows performance benchmarks for the ADSP-21160x.

These benchmarks provide single-channel extrapolations of
measured dual-channel (SIMD) processing performance. For
more information on benchmarking and optimizing DSP code
for single- and dual-channel processing, see the Analog Devices
website (www.analog.com).

The ADSP-21160x continues the SHARC family’s industry-
leading standards of integration for DSPs, combining a high
performance 32-bit DSP core with integrated, on-chip system
features. These features include a 4M-bit dual-ported SRAM
memory, host processor interface, I/O processor that supports
14 DMA channels, two serial ports, six link ports, external par-
allel bus, and glueless multiprocessing.
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Table 2. ADSP-21160x Benchmarks

ADSP-21160M ADSP-21160N
Benchmark Algorithm 80 MHz 100 MHz
1024 Point Complex FFT 115 us 92 us
(Radix 4, with reversal)
FIR Filter (per tap) 6.25ns 5ns
IIR Filter (per biquad) 25ns 20 ns
Matrix Multiply (pipelined)
[3x3] x [3x1] 56.25 ns 45ns
[4x4] x [4x1] 100 ns 80 ns
Divide (y/x) 37.5ns 30ns
Inverse Square Root 56.25 ns 45ns
DMA Transfer Rate 560M bytes/s 800M bytes/s

The functional block diagram (Figure 1 on Page 1) of the
ADSP-21160x illustrates the following architectural features:

» Two processing elements, each made up of an ALU, multi-
plier, shifter, and data register file

« Data address generators (DAG1, DAG2)
 Program sequencer with instruction cache

o PM and DM buses capable of supporting four 32-bit data
transfers between memory and the core every core proces-
sor cycle

« Interval timer
+ On-chip SRAM (4M bits)
o External port that supports:
« Interfacing to off-chip memory peripherals

o Glueless multiprocessing support for six
ADSP-21160x SHARC DSPs

o Host port
+ DMA controller
o Serial ports and link ports
o JTAG test access port

Figure 2 shows a typical single-processor system. A multipro-
cessing system appears in Figure 3 on Page 6.

ADSP-21160X FAMILY CORE ARCHITECTURE

The ADSP-21160x processor includes the following architec-
tural features of the ADSP-2116x family core. The
ADSP-21160x is code compatible at the assembly level with the
ADSP-2106x and ADSP-21161.

SIMD Computational Engine

The ADSP-21160x contains two computational processing ele-
ments that operate as a single-instruction multiple-data (SIMD)
engine. The processing elements are referred to as PEX and
PEY, and each contains an ALU, multiplier, shifter, and register
file. PEX is always active, and PEY may be enabled by setting the
PEYEN mode bit in the MODE] register. When this mode is
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Program Booting

The internal memory of the ADSP-21160x can be booted at sys-
tem power-up from an 8-bit EPROM, a host processor, or
through one of the link ports. Selection of the boot source is
controlled by the BMS (Boot Memory Select), EBOOT (EPROM
Boot), and LBOOT (Link/Host Boot) pins. 32-bit and 16-bit
host processors can be used for booting.

Phase-Locked Loop

The processor uses an on-chip PLL to generate the internal
clock for the core. Ratios of 2:1, 3:1, and 4:1 between the core
and CLKIN are supported. The CLK_CFG pins are used to
select the ratio. The CLKIN rate is the rate at which the synchro-
nous external port operates.

Power Supplies

The processor has separate power supply connections for the
internal (Vppr), external (Vppexr), and analog (AVpp and
AGND) power supplies. The internal and analog supplies must
meet the Vppyr and AVpp requirement. The external supply
must meet the 3.3 V requirement. All external supply pins must
be connected to the same supply.

The PLL filter, Figure 6, must be added for each ADSP-21160x
in the system. Vppr is the digital core supply. It is recom-
mended that the capacitors be connected directly to AGND
using short thick trace. It is recommended that the capacitors be
placed as close to AVpp and AGND as possible. The connection
from AGND to the (digital) ground plane should be made after
the capacitors. The use of a thick trace for AGND is reasonable
only because the PLL is a relatively low power circuit—it does
not apply to any other ADSP-21160x GND connection.

100
VpoinT O—-ANV_I—I—O AVpp
0.1pF T_?_T 0.01pF

AGND

Figure 6. Analog Power (AVpy) Filter Circuit

DEVELOPMENT TOOLS

Analog Devices supports its processors with a complete line of
software and hardware development tools, including integrated
development environments (which include CrossCore® Embed-
ded Studio and/or VisualDSP++®), evaluation products,
emulators, and a wide variety of software add-ins.

Integrated Development Environments (IDEs)

For C/C++ software writing and editing, code generation, and
debug support, Analog Devices offers two IDEs.

The newest IDE, CrossCore Embedded Studio, is based on the
Eclipse™ framework. Supporting most Analog Devices proces-
sor families, it is the IDE of choice for future processors,
including multicore devices. CrossCore Embedded Studio
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seamlessly integrates available software add-ins to support real
time operating systems, file systems, TCP/IP stacks, USB stacks,
algorithmic software modules, and evaluation hardware board
support packages. For more information visit
www.analog.com/cces.

The other Analog Devices IDE, Visual DSP++, supports proces-
sor families introduced prior to the release of CrossCore
Embedded Studio. This IDE includes the Analog Devices VDK
real time operating system and an open source TCP/IP stack.
For more information visit www.analog.com/visualdsp. Note
that VisualDSP++ will not support future Analog Devices
processors.

EZ-KIT Lite Evaluation Board

For processor evaluation, Analog Devices provides wide range
of EZ-KIT Lite® evaluation boards. Including the processor and
key peripherals, the evaluation board also supports on-chip
emulation capabilities and other evaluation and development
features. Also available are various EZ-Extenders®, which are
daughter cards delivering additional specialized functionality,
including audio and video processing. For more information
visit www.analog.com and search on “ezkit” or “ezextender”.

EZ-KIT Lite Evaluation Kits

For a cost-effective way to learn more about developing with
Analog Devices processors, Analog Devices offer a range of EZ-
KIT Lite evaluation kits. Each evaluation kit includes an EZ-KIT
Lite evaluation board, directions for downloading an evaluation
version of the available IDE(s), a USB cable, and a power supply.
The USB controller on the EZ-KIT Lite board connects to the
USB port of the user’s PC, enabling the chosen IDE evaluation
suite to emulate the on-board processor in-circuit. This permits
the customer to download, execute, and debug programs for the
EZ-KIT Lite system. It also supports in-circuit programming of
the on-board Flash device to store user-specific boot code,
enabling standalone operation. With the full version of Cross-
Core Embedded Studio or VisualDSP++ installed (sold
separately), engineers can develop software for supported EZ-
KITs or any custom system utilizing supported Analog Devices
processors.

Software Add-Ins for CrossCore Embedded Studio

Analog Devices offers software add-ins which seamlessly inte-
grate with CrossCore Embedded Studio to extend its capabilities
and reduce development time. Add-ins include board support
packages for evaluation hardware, various middleware pack-
ages, and algorithmic modules. Documentation, help,
configuration dialogs, and coding examples present in these
add-ins are viewable through the CrossCore Embedded Studio
IDE once the add-in is installed.

Board Support Packages for Evaluation Hardware

Software support for the EZ-KIT Lite evaluation boards and EZ-
Extender daughter cards is provided by software add-ins called
Board Support Packages (BSPs). The BSPs contain the required
drivers, pertinent release notes, and select example code for the
given evaluation hardware. A download link for a specific BSP is
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located on the web page for the associated EZ-KIT or EZ-
Extender product. The link is found in the Product Download
area of the product web page.

Middleware Packages

Analog Devices separately offers middleware add-ins such as
real time operating systems, file systems, USB stacks, and
TCP/IP stacks. For more information, see the following web
pages:

« www.analog.com/ucos3

« www.analog.com/ucfs

« www.analog.com/ucusbd

« www.analog.com/lwip

Algorithmic Modules

To speed development, Analog Devices offers add-ins that per-
form popular audio and video processing algorithms. These are
available for use with both CrossCore Embedded Studio and
VisualDSP++. For more information visit www.analog.com and
search on “Blackfin software modules” or “SHARC software
modules”.

Designing an Emulator-Compatible DSP Board (Target)

For embedded system test and debug, Analog Devices provides
a family of emulators. On each JTAG DSP, Analog Devices sup-
plies an IEEE 1149.1 JTAG Test Access Port (TAP). In-circuit
emulation is facilitated by use of this JTAG interface. The emu-
lator accesses the processor’s internal features via the
processor’s TAP, allowing the developer to load code, set break-
points, and view variables, memory, and registers. The
processor must be halted to send data and commands, but once
an operation is completed by the emulator, the DSP system is set
to run at full speed with no impact on system timing. The emu-
lators require the target board to include a header that supports
connection of the DSP’s JTAG port to the emulator.

For details on target board design issues including mechanical
layout, single processor connections, signal buffering, signal ter-
mination, and emulator pod logic, see the application note
(EE-68) “Analog Devices JTAG Emulation Technical Refer-
ence” (www.analog.com/ee-68). This document is updated
regularly to keep pace with improvements to emulator support.

ADDITIONAL INFORMATION

This data sheet provides a general overview of the
ADSP-21160x architecture and functionality. For detailed infor-
mation on the Blackfin family core architecture and instruction
set, refer to the ADSP-21160 SHARC DSP Hardware Reference
and the ADSP-21160 SHARC DSP Instruction Set Reference. For
detailed information on the development tools for this proces-
sor, see the VisualDSP++ User’s Guide.

RELATED SIGNAL CHAINS

A signal chain is a series of signal conditioning electronic com-
ponents that receive input (data acquired from sampling either
real-time phenomena or from stored data) in tandem, with the
output of one portion of the chain supplying input to the next.
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Signal chains are often used in signal processing applications to
gather and process data or to apply system controls based on
analysis of real-time phenomena.

Analog Devices eases signal processing system development by
providing signal processing components that are designed to
work together well. A tool for viewing relationships between
specific applications and related components is available on the
www.analog.com website.

The application signal chains page in the Circuits from the Lab®
site (http:\\www.analog.com\circuits) provides:

« Graphical circuit block diagram presentation of signal
chains for a variety of circuit types and applications

o Drill down links for components in each chain to selection
guides and application information

« Reference designs applying best practice design techniques
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Table 3. Pin Function Descriptions (Continued)

Pin Type Function

ID2-0 I Multiprocessing ID. Determines which multiprocessing bus request (BR1-BR6) is used by the
ADSP-21160x. ID = 001 corresponds to BR1, ID = 010 corresponds to BR2, and so on. Use ID = 000
orID =001 in single-processor systems. These lines are a system configuration selection which
should be hardwired or only changed at reset.

DMAG1 o/T DMA Grant 1 (DMA Channel 11). Asserted by ADSP-21160x to indicate that the requested DMA
starts on the next cycle. Driven by bus master only. DMAGT has a 20 kQ internal pull-up resistor
that is enabled on the ADSP-21160x with ID2-0 = 00x.

DMAG2 o/T DMA Grant 2 (DMA Channel 12). Asserted by ADSP-21160x to indicate that the requested DMA
starts on the next cycle. Driven by bus master only. DMAG2 has a 20 kQ internal pull-up resistor
that is enabled on the ADSP-21160x with ID2-0 = 00x.

BR6-1 1/0/S Multiprocessing Bus Requests. Used by multiprocessing ADSP-21160x DSPs to arbitrate for bus
mastership. An ADSP-21160x only drives its own BRx line (corresponding to the value of its ID2-0
inputs) and monitors all others. In a multiprocessor system with less than six ADSP-21160x DSPs,
the unused BRx pins should be pulled high; the processor’s own BRx line must not be pulled high
or low because it is an output.

RPBA I/S Rotating Priority Bus Arbitration Select. When RPBA is high, rotating priority for multiprocessor bus
arbitration is selected. When RPBA is low, fixed priority is selected. This signal is a system configu-
ration selection which must be set to the same value on every ADSP-21160x. If the value of RPBA
is changed during system operation, it must be changed in the same CLKIN cycle on every
processor.

PA I/0/T Priority Access. Asserting its PA pin allows an ADSP-21160x bus slave to interrupt background DMA
transfersand gain access to the external bus.PAis connected to all ADSP-21160x DSPs in the system.
If access priority is not required in a system, the PA pin should be left unconnected. PA has a 20 kQ
internal pull-up resistor that is enabled on the ADSP-21160x with ID2-0 = 00x.

DTx (6] Data Transmit (Serial Ports O, 1). Each DT pin has a 50 kQ internal pull-up resistor.

DRx I Data Receive (Serial Ports 0, 1). Each DR pin has a 50 kQ internal pull-up resistor.

TCLKx I/0 Transmit Clock (Serial Ports 0, 1). Each TCLK pin has a 50 kQ internal pull-up resistor.

RCLKx 1/0 Receive Clock (Serial Ports 0, 1). Each RCLK pin has a 50 kQ internal pull-up resistor.

TFSx 1/0 Transmit Frame Sync (Serial Ports 0, 1).

RFSx 1/0 Receive Frame Sync (Serial Ports O, 1).

LxDAT7-0 1/0 Link Port Data (Link Ports 0-5). Each LxDAT pin has a 50 kQ internal pull-down resistor that is
enabled or disabled by the LPDRD bit of the LCTLO-1 register.

LxCLK I/0 Link Port Clock (Link Ports 0-5). Each LxCLK pin has a 50 kQ internal pull-down resistor that is
enabled or disabled by the LPDRD bit of the LCTLO-1 register.

LxACK I/0 Link Port Acknowledge (Link Ports 0-5). Each LxACK pin has a 50 kQ2 internal pull-down resistor
that is enabled or disabled by the LPDRD bit of the LCOM register.

EBOOT I EPROM Boot Select. For a description of how this pin operates, see Table 4. This signal is a system
configuration selection that should be hardwired.

LBOOT I Link Boot. For a description of how this pin operates, see Table 4. This signal is a system configu-
ration selection that should be hardwired.

BMS I/0/T Boot Memory Select. Serves as an output or input as selected with the EBOOT and LBOOT pins; see
Table 4. This input is a system configuration selection that should be hardwired.

CLKIN I Local Clock In. CLKIN is the ADSP-21160x clock input. The ADSP-21160x external port cycles at the
frequency of CLKIN. The instruction cycle rate is a multiple of the CLKIN frequency; it is program-
mable at power-up. CLKIN may not be halted, changed, or operated below the specified frequency.

CLK_CFG3-0 Core/CLKIN Ratio Control. ADSP-21160x core clock (instruction cycle) rate is equal to n x CLKIN

where nis user-selectable to 2, 3, or 4, using the CLK_CFG3-0 inputs. For clock configuration defini-
tions, see the RESET & CLKIN section of the System Design chapter of the ADSP-21160 SHARC DSP
Hardware Reference.
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SPECIFICATIONS

OPERATING CONDITIONS—ADSP-21160M

Table 5 shows the recommended operating conditions for the
ADSP-21160M. Specifications are subject to change without
notice.

Table 5. Operating Conditions—ADSP-21160M

K Grade

Parameter Min Max Unit
VooinT Internal (Core) Supply Voltage 2.37 2.63 Vv
AVpp Analog (PLL) Supply Voltage 2.37 2.63 \%
Vopext External (1/0) Supply Voltage 3.13 347 \"
Tease Case Operating Temperature' 0 85 °C
Vi High Level Input Voltage,? @ Vppexr=Max 2.2 Vopexr+0.5 Vv
Vina High Level Input Voltage,* @ Vppexr=Max 23 Vopexr+0.5 Vv
Vi Low Level Input Voltage3 @ Vppexr=Min -0.5 +0.8 Y

! See Environmental Conditions on Page 51 for information on thermal specifications.

? Applies to input and bidirectional pins: DATA63-0, ADDR31-0, RDx, WRx, ACK, SBTS, IRQ2-0, FLAG3-0, HBG, CS, DMART, DMAR2, BR6-1, ID2-0, RPBA, PA, BRST,
TFS0, TES1, RFS0, RFS1, LxDAT7-0, LxCLK, LxACK, EBOOT, LBOOT, BMS, TMS, TDI, TCK, HBR, DR0, DR1, TCLK0, TCLK1, RCLKO0, and RCLK1.

3 Applies to input pins: CLKIN, RESET, and TRST.
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ELECTRICAL CHARACTERISTICS—ADSP-21160M

Table 6 shows ADSP-21160M electrical characteristics. These
specifications are subject to change without notification.

Table 6. Electrical Characteristics—ADSP-21160M

Parameter Test Conditions Min Max Unit
Von High Level Output Voltage' @ Vppexr =Min, loy=-2.0 mA? 2.4 v
VoL Low Level Output Voltage' @ Vppexr =Min, lo,=4.0 mA? 0.4 Y
Iy High Level Input Current®>*> @ Vppexr =Max, Vin=Vpp Max 10 HA
I Low Level Input Current? @ Vppexr =Max, Viy=0V 10 HA
lipus Low Level Input Current Pull-Up1* @ Vppexy =Max, Viy=0V 250 MA
lpu2 Low Level Input Current Pull-Up2° @ Vppexr =Max, Viy=0V 500 MA
lozn Three-State Leakage Current®”%° @ Vppexy=Max, Vin=Vpp Max 10 HA
lozt Three-State Leakage Current® @ Vppexr =Max, Viy=0V 10 MA
lozheo Three-State Leakage Current Pull-Down’ @ Vppexr =Max, Viy=Vpp Max 250 MA
lozieus Three-State Leakage Current Pull-Up1’ @ Vppexy =Max, Viy=0V 250 MA
lozipuz Three-State Leakage Current Pull-Up28 @ Vppexr =Max, V=0V 500 MA
lozra Three-State Leakage Current'® @ Vppexr =Max, Viy=Vpp Max 25 MA
lozia Three-State Leakage Current'® @ Vppexr =Max, Viy=0V 4 mA
IoD-INPEAK Supply Current (Internal)" teak=12.5 ns, Vppnr=Max 1400 mA
loo-INHIGH Supply Current (Internal)' teak=12.5 ns, Vppinr=Max 875 mA
looaniow Supply Current (Internal)' teak=12.5 ns, Vppinr=Max 625 mA
Iop-pLE Supply Current (Idle)™ teak=12.5 ns, Vppinr=Max 400 mA
Alpp Supply Current (Analog)' @AVpp=Max 10 mA
Cin Input Capacitance'® " fn=1MHz, Tcase=25°C, Viy=2.5V 4.7 pF

! Applies to output and bidirectional pins: DATA63-0, ADDR31-0, MS3-0, RDx, WRx, PAGE, CLKOUT, ACK, FLAG3-0, TIMEXP, HBG, REDY, DMAGI, DMAG2, BR6-1,
PA, BRST, CIF, DT0, DT1, TCLKO, TCLK1, RCLKO0, RCLK1, TFS0, TES1, RFS0, RES1, LxDAT7-0, LxCLK, LxACK, BMS, TDO, and EMU.

?See Output Drive Currents—ADSP-21160M on Page 47 for typical drive current capabilities.

? Applies to input pins: SBTS, IRQ2-0, HBR, CS, ID2-0, RPBA, EBOOT, LBOOT, CLKIN, RESET, TCK, and CLK_CFG3-0.

* Applies to input pins with internal pull-ups: DR0, and DR1.

® Applies to input pins with internal pull-ups: DMARx, TMS, TDI, and TRST.

® Applies to three-statable pins: DATA63-0, ADDR31-0, PAGE, CLKOUT, ACK, FLAG3-0, REDY, HBG, BMS, BR6-1, TESx, RFSx, and TDO.

7 Applies to three-statable pins with internal pull-ups: DTx, TCLKx, RCLKx, and EMU.

° Applies to three-statable pins with internal pull-downs: LxDAT7-0, LxCLK, and LxACK.

'"Applies to ACK pulled up internally with 2 kQ during reset or ID2-0 = 00x.

"The test program used to measure Ipp jpeax Tepresents worst-case processor operation and is not sustainable under normal application conditions. Actual internal power
measurements made using typical applications are less than specified. For more information, see Power Dissipation on Page 47.

PIpp.nmicn is @ composite average based on a range of high activity code. For more information, see Power Dissipation on Page 47.

BIpp.intow is a composite average based on a range of low activity code. For more information, see Power Dissipation on Page 47.

!“Idle denotes ADSP-21160M state during execution of IDLE instruction. For more information, see Power Dissipation on Page 47.

*Characterized, but not tested.

!¢ Applies to all signal pins.

Guaranteed, but not tested.
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OPERATING CONDITIONS—ADSP-21160N

Table 7 shows recommended operating conditions for the
ADSP-21160N. These specifications are subject to change
without notice.

Table 7. Operating Conditions—ADSP-21160N

C Grade K Grade

Parameter Min Max Min Max Unit
Voot Internal (Core) Supply Voltage 1.8 2.0 1.8 2.0 \"
AVpp Analog (PLL) Supply Voltage 1.8 2.0 1.8 2.0 \
Vppext External (I/0) Supply Voltage 3.13 347 3.13 347 Vv
Tease Case Operating Temperature' -40 +100 0 85 °oC
Vi High Level Input Voltage,? @ Vppexr=Max 2.0 Vppexr+0.5 2.0 Vppexr+0.5 Y
Vih2 High Level Input Voltage,* @ Vppexr=Max 2.0 Vopexr+0.5 2.0 Vopext+0.5 \Y
Vi Low Level Input Voltage?3 @ Vppexr=Min -0.5 +0.8 -0.5 +0.8 v

! See Environmental Conditions on Page 51 for information on thermal specifications.

* Applies to input and bidirectional pins: DATA63-0, ADDR31-0, RDx, WRx, ACK, SBTS, IRQ2-0, FLAG3-0, HBG, CS, DMART, DMAR2, BR6-1, ID2-0, RPBA, PA, BRST,
TES0, TFS1, RFSO, RFS1, LxDAT7-0, LxCLK, LxACK, EBOOT, LBOOT, BMS, TMS, TDI, TCK, HBR, DR0, DR1, TCLKO0, TCLK1, RCLKO0, and RCLK1.

* Applies to input pins: CLKIN, RESET, and TRST.
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ABSOLUTE MAXIMUM RATINGS

Stresses at or above those listed in Table 9 (ADSP-21160M) and
Table 10 (ADSP-21160N) may cause permanent damage to the
product. These are stress ratings only; functional operation of
the product at these or any other conditions above those indi-
cated in the operational section of this specification is not
implied. Operation beyond the maximum operating conditions
for extended periods may affect product reliability.

Table 9. Absolute Maximum Ratings—ADSP-21160M

Parameter Rating

Internal (Core) Supply Voltage (Vypnr) -03Vto+3.0V
Analog (PLL) Supply Voltage (Ayyp) -03Vto+3.0V
External (1/0) Supply Voltage (Voypexr) -03Vto+4.6V
Input Voltage -0.5VtoVyper + 0.5V
Output Voltage Swing -0.5Vto Vyper + 0.5V
Load Capacitance 200 pF

Storage Temperature Range -65°Cto +150°C

Table 10. Absolute Maximum Ratings—ADSP-21160N

Parameter Rating

Internal (Core) Supply Voltage (Vyonr) -03Vto+23V
Analog (PLL) Supply Voltage (Ayp) -0.3Vto+23V
External (1/0) Supply Voltage (Vo) -03Vto+4.6V
Input Voltage -0.5V1to Ve + 0.5V
Output Voltage Swing -0.5VtoVyper + 0.5V
Load Capacitance 200 pF

Storage Temperature Range -65°Cto +150°C

ESD SENSITIVITY

ESD (electrostatic discharge sensitive

A device)
Charged devices and circuit boards can
\ discharge without detection. Although this
‘h product features patented or proprietary
protection circuitry, damage may occur on
devices subjected to high energy ESD.
Therefore, proper ESD precautions should be

taken to avoid performance degradation or
loss of functionality.
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PACKAGE INFORMATION

The information presented in Figure 7 provides details about
the package branding for the ADSP-21160M/ADSP-21160N
processor. For a complete listing of product availability, see
Ordering Guide on Page 58.

ANALOG
DEVICES

ADSP-21160a
tppZ-cc
VVVVVV.X N.n

#yyww country_of_origin

m®

Figure 7. Typical Package Brand

Table 11. Package Brand Information

Brand Key Field Description
a ADSP-21160 Model (M or N)
t Temperature Range
pp Package Type
z RoHS Compliant Designation
cc See Ordering Guide
VVVVVV.X Assembly Lot Code
n.n Silicon Revision
# RoHS Compliant Designation
yyww Date Code

| September 2015



ADSP-21160M/ADSP-21160N

TIMING SPECIFICATIONS

The ADSP-21160x DSP’s internal clock switches at higher fre-
quencies than the system input clock (CLKIN). To generate the
internal clock, the DSP uses an internal phase-locked loop
(PLL). This PLL-based clocking minimizes the skew between
the system clock (CLKIN) signal and the DSP’s internal clock
(the clock source for the external port logic and I/O pads).

The ADSP-21160x DSP’s internal clock (a multiple of CLKIN)
provides the clock signal for timing internal memory, processor
core, link ports, serial ports, and external port (as required for
read/write strobes in asynchronous access mode). During reset,
program the ratio between the DSP’s internal clock frequency
and external (CLKIN) clock frequency with the CLK_CFG3-0
pins. Even though the internal clock is the clock source for the
external port, the external port clock always switches at the
CLKIN frequency. To determine switching frequencies for the
serial and link ports, divide down the internal clock, using the
programmable divider control of each port (TDIVx/RDIVx for
the serial ports and LxCLKD1-0 for the link ports).

Note the following definitions of various clock periods that are a
function of CLKIN and the appropriate ratio control:

e teck = (tex) / CR
e trek = (teax) X LR
e tsck = (tcax)x SR
where:
e LCLK = Link Port Clock
o SCLK = Serial Port Clock
e tcg = CLKIN Clock Period
o teck = (Processor) Core Clock Period
e tycox = Link Port Clock Period
o tgcrx = Serial Port Clock Period

o CR = Core/CLKIN Ratio (2, 3, or 4:1,
determined by CLK_CFG3-0 at reset)

o LR = Link Port/Core Clock Ratio (1, 2, 3, or 4:1,
determined by LxCLKD)

« SR = Serial Port/Core Clock Ratio (wide range,
determined by x CLKDIV)

Use the exact timing information given. Do not attempt to
derive parameters from the addition or subtraction of others.
While addition or subtraction would yield meaningful results
for an individual device, the values given in this data sheet
reflect statistical variations and worst cases. Consequently, it is
not meaningful to add parameters to derive longer times.

See Figure 33 on Page 49 under Test Conditions for voltage ref-
erence levels.

Switching characteristics specify how the processor changes its
signals. Circuitry external to the processor must be designed for
compatibility with these signal characteristics. Switching char-
acteristics describe what the processor will do in a given
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circumstance. Use switching characteristics to ensure that any
timing requirement of a device connected to the processor (such
as memory) is satisfied.

Timing requirements apply to signals that are controlled by cir-
cuitry external to the processor, such as the data input for a read
operation. Timing requirements guarantee that the processor
operates correctly with other devices.

During processor reset (RESET pin low) or software reset (SRST
bit in SYSCON register = 1), deassertion (MS3-0, HBG,
DMAGX, RDx, WRx, CIF, PAGE, BRST) and three-state
(FLAG3-0, LxCLK, LxACK, LxDAT7-0, ACK, REDY, PA,
TFSx, RFSx, TCLKx, RCLKx, DTx, BMS, TDO, EMU, DATA)
timings differ. These occur asynchronously to CLKIN, and may
not meet the specifications published in the timing require-
ments and switching characteristics tables. The maximum delay
for deassertion and three-state is one tcx from RESET pin asser-
tion low or setting the SRST bit in SYSCON. During reset the
DSP will not respond to SBTS, HBR, and MMS accesses. HBR
asserted before reset will be recognized, but an HBG will not be
returned by the DSP until after reset is deasserted and the DSP
has completed bus synchronization.

Unless otherwise noted, all timing specifications (Timing
Requirements and Switching Characteristics) listed on pages 21
through 46 apply to both ADSP-21160M and ADSP-21160N.

Power-Up Sequencing

For power-up sequencing, see Table 12 and Figure 8. During the
power-up sequence of the DSP, differences in the ramp-up rates
and activation time between the two power supplies can cause
current to flow in the I/O ESD protection circuitry. To prevent
this damage to the ESD diode protection circuitry, Analog
Devices recommends including a bootstrap Schottky diode (see
Figure 9). The bootstrap Schottky diode connected between the
Vot and Vppexr power supplies protects the ADSP-21160x
from partially powering the Vppexr supply. Including a Schottky
diode will shorten the delay between the supply ramps and thus
prevent damage to the ESD diode protection circuitry. With this
technique, if the Vppy rail rises ahead of the Vppgyr rail, the
Schottky diode pulls the Vppgxr rail along with the Vppyr rail.
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Table 12. Power-Up Sequencing

Parameter Min Max Unit
Timing Requirements

trsTvDD RESET Low Before VDDINT/VDDEXT on 0 ns
tivDDEVDD Vppint ©n Before Vppexr -50 +200 ms
tcLkvop CLKIN Running After valid Vppnr/Vopext' 0 200 ms
teikrsT CLKIN Valid Before RESET Deasserted 10? Us
toLLRsT PLL Control Setup Before RESET Deasserted 203 Us
Switching Characteristics

tCORERST DSP Core Reset Deasserted After RESET Deasserted 4096t 4

'Valid Vppix1/Vppexr assumes that the supplies are fully ramped to their Vppyy and Vppgxy rails. Voltage ramp rates can vary from microseconds to hundreds of milliseconds,
depending on the design of the power supply subsystem.

* Assumes a stable CLKIN signal after meeting worst-case start-up timing of oscillators. Refer to your oscillator manufacturer’s data sheet for start-up time.

*Based on CLKIN cycles.

*CORERST is an internal signal only. The 4096 cycle count is dependent on tggsy specification. If setup time is not met, one additional CLKIN cycle may be added to the core
reset time, resulting in 4097 cycles maximum.

RESET
l‘_ trsTvop — >

VopinT

topevop
Vopext

—p <
toLkvon
CLKIN \ ' '
toLkrst
CLK_CFG3-0
<*— oL psT —P1*—tcopersT—>

CORERST

Figure 8. Power-Up Sequencing
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Reset
For reset, see Table 14 and Figure 11.

Table 14. Reset

Parameter Min Max Unit
Timing Requirements

twrsT RESET Pulsewidth Low' At ns
tepst RESET Setup Before CLKIN High? 8 ns

! Applies after the power-up sequence is complete. At power-up, the processor’s internal phase-locked loop requires no more than 100 ps while RESET is low, assuming
stable Vpp and CLKIN (not including start-up time of external clock oscillator).

? Only required if multiple ADSP-21160x DSPs must come out of reset synchronous to CLKIN with program counters (PC) equal. Not required for multiple
ADSP-21160x DSPs communicating over the shared bus (through the external port), because the bus arbitration logic automatically synchronizes itself after reset.

CLKIN —/—\—2

la——— tspsT
o QR twrsT —

RESET Y

)
«

Figure 11. Reset
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ADDRESS
WS, BITS,

CIF .
< DAWH >l =|tDWHA
A — tww >
WR \ \
le——twwr —|
t
 YWDE—» DATRWH —>
< tpowH > tDDwR —pf
DATA q —
< t[)SAK —> tDWHD—>
l— ok ———— »

Je—— tsakc ——»] tHake ———»|
CLKIN :X X X
b))

J— «

Figure 16. Memory Write—Bus Master
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Asynchronous Read/Write—Host to ADSP-21160x

Use these specifications (Table 23, Table 24, Figure 20, and
Figure 21) for asynchronous host processor accesses of an
ADSP-21160x, after the host has asserted CS and HBR (low).

Table 23. Read Cycle

After HBG is returned by the ADSP-21160x, the host can drive
the RDx and WRx pins to access the ADSP-21160x DSP’s
internal memory or IOP registers. HBR and HBG are assumed
low for this timing.

Parameter Min Max Unit
Timing Requirements
tsapRDL Address Setup/CS Low Before RDx Low 0 ns
tHADRDH Address Hold/CS Hold Low After RDx 2 ns
twrwH RDx/WRx High Width 5 ns
tDOROHRDY RDx High Delay After REDY (O/D) Disable 0 ns
toROHRDY RDx High Delay After REDY (A/D) Disable 0 ns
Switching Characteristics
tspATRDY Data Valid Before REDY Disable from Low 2 ns
torOYROL REDY (0/D) or (A/D) Low Delay After RDx Low' 11 ns
trovPRD REDY (O/D) or (A/D) Low Pulsewidth for Read? tek —4 ns
tHoARWH Data Disable After RDx High? 1.5 6 ns

' For ADSP-21160M, specification is 7 ns, minimum.

?For ADSP-21160M, specification is tck ns, minimum.

3 For ADSP-21160M, specification is 2 ns, minimum.

Table 24. Write Cycle
Parameter Min Max Unit
Timing Requirements
tscswaL CS Low Setup Before WRx Low 0 ns
thcswaH CS Low Hold After WRx High 0 ns
tsADWRH Address Setup Before WRx High 6 ns
tHADWRH Address Hold After WRx High 2 ns
twwAL WRx Low Width' teckt ns
twawH RDx/WRx High Width 5 ns
tDWRHRDY WRx High Delay After REDY (O/D) or (A/D) Disable 0 ns
topATWH Data Setup Before WRx High 5 ns
tHpATWH Data Hold After WRx High 4 ns
Switching Characteristics
tDROYWRL REDY (O/D) or (A/D) Low Delay After WRx/CS Low 11 ns
trovown REDY (O/D) or (A/D) Low Pulsewidth for Write? 5.75 + 0.5tccik ns

! For ADSP-21160M, specification is 7 ns, minimum.

?For ADSP-21160M, specification is 12 ns, minimum.
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READ CYCLE
ADDRESS/CS
lae— 1, —>|
[ tsaproL —> HADRDH
e——— typwy ——>
RDx
< »| thoarwH
/
DATA (OUT) {
e tspaTRDY | toroHRDY
— torovroL —>* trovprD >
REDY (0/D) \ ’
/
REDY (AID) / \ \
Figure 20. Asynchronous Read—Host to ADSP-21160x
WRITE CYCLE
ADDRESS
tsapwrH | >le—>
HADWRH
<> tscswa thcswr “1
cs
I 1
< twwaL > twrwh
WRx \
i - thpaTwH
SDATWH |« >l >
DATA (IN) (
" torovwRL —™|<-tRovPWR—pl< »| towrHRDY
REDY (0/D) - 7
REDY (AID) / \

0/D = OPEN DRAIN, A/D = ACTIVE DRIVE

Figure 21. Asynchronous Write—Host to ADSP-21160x
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OUTPUT DRIVE CURRENTS—ADSP-21160M

Figure 29 shows typical I-V characteristics for the output driv-
ers of the ADSP-21160M. The curves represent the current
drive capability of the output drivers as a function of output
voltage.

120 | |

100 | |
< 80 Vopext =347V, 0°C
£ » Vppext = 3.3V, 25°C

60
= I — — Vooext = 313V,
@ 40 85°C —
[\ I~
S 2 =
o
E 0 \ —
w
8 -20 F=—
= v~
w —40
3] —— |
S -60 [Vppexr =3.47V, 0°C —
3 : i - D
S a0 Vppext = 33V, 25°C
100 VDDE,;T;ch av,
-120 L
0 0.5 1 15 2 25 3 35

SOURCE (Vppex) VOLTAGE -V

Figure 29. ADSP-21160M Typical Drive Currents

OUTPUT DRIVE CURRENTS—ADSP-21160N

Figure 30 shows typical I-V characteristics for the output driv-
ers of the ADSP-21160N. The curves represent the current drive
capability of the output drivers as a function of output voltage.

80 T T T
VppexT = 347V, —45°C
60 VppexT = 3.3V, 25°C

<
: ==
' a0 —
E N Von
E 20 | Vppexr=3.11V, 115°C S~
=] \
o
E 0
2 VppexT = 3.1 1\v, 115°C
= -20 :
b VoL T~ \VDDEXT =3.3V,25°C
§ w0 \ \ /
a S~

-60

VppexT = 3-47V, —45°C
-80 1 1
0 0.5 1 1.5 2 25 3 35
SWEEP (Vppext) VOLTAGE - V
Figure 30. ADSP-21160N Typical Drive Currents
POWER DISSIPATION

Total power dissipation has two components: one due to inter-
nal circuitry and one due to the switching of external output
drivers.

Rev.D | Page47of 58

Internal power dissipation is dependent on the instruction
execution sequence and the data operands involved. Using the
current speciﬁcations (IDD-INPEAK) IDD-INHIGH’ IDD»INLOW’ and
Ipp.ipre) from Electrical Characteristics—ADSP-21160M on
Page 16 and Electrical Characteristics—ADSP-21160N on
Page 18 and the current-versus-operation information in
Table 37, engineers can estimate the ADSP-21160x DSP’s
internal power supply (Vppr) input current for a specific
application, according to the formula:

% Peak x Ipp npeax

% High x Ly nuion

% Low X Ipp niow
+ % Peak x Iy s

= Ippr

The external component of total power dissipation is caused by
the switching of output pins. Its magnitude depends on:

o The number of output pins that switch during each
cycle (O)
+ The maximum frequency at which they can switch (f)
o Their load capacitance (C)
o Their voltage swing (Vpp)
and is calculated by:
Pexr = O x C x Vpp? x f

The load capacitance should include the processor’s package
capacitance (Cpy). The switching frequency includes driving the
load high and then back low. Address and data pins can drive
high and low at a maximum rate of 1/(2tck). The write strobe
can switch every cycle at a frequency of 1/tck. Select pins switch
at 1/(2tck), but selects can switch on each cycle.

Example for ADSP-21160N: Estimate Py with the following
assumptions:

o A system with one bank of external data memory—
asynchronous RAM (64-bit)

o Four 64K x 16 RAM chips are used, each with a load
of 10 pF

« External data memory writes occur every other cycle, a rate
of 1/(2 tcg), with 50% of the pins switching

o The bus cycle time is 50 MHz (tck = 20 ns).

The Pgxr equation is calculated for each class of pins that
can drive, as shown in Table 38.

A typical power consumption can now be calculated for these

conditions by adding a typical internal power dissipation:
Prorar = Pexr + Pint + Poir

where:

o Pgyxris from Table 38

o Pinris Ippint X 1.9 V, using the calculation Ippyr listed in
Power Dissipation on page 47

o Py is Alpp % 1.9 V, using the value for Alpp listed in Elec-
trical Characteristics—ADSP-21160M on Page 16 and
Electrical Characteristics—ADSP-21160N on Page 18
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ENVIRONMENTAL CONDITIONS

Thermal Characteristics

The ADSP-21160x DSPs are provided in a 400-Ball PBGA (Plas-
tic Ball Grid Array) package.

The ADSP-21160x is specified for a case temperature (Tcagg).
To ensure that the T¢,q data sheet specification is not exceeded,
a heatsink and/or an air flow source may be used. Use the cen-
terblock of ground pins (for ADSP-21160M, PBGA balls:
H8-13,J8-13, K8-13, L8-13, M8-13, N8-13; for ADSP-21160N,
PBGA balls: F7-14, G7-14, H7-14,]7-14, K7-14, L7-14, M-14,
N7-14, P7-14, R7-15) to provide thermal pathways to the
printed circuit board’s ground plane. A heatsink should be
attached to the ground plane (as close as possible to the thermal
pathways) with a thermal adhesive.

Tcasg = Tampt (PD x0¢y)

o Tcase = Case temperature (measured on top surface
of package)

o Tayp = Ambient temperature °C

o PD = Power dissipation in W (this value depends upon the
specific application; a method for calculating PD is shown
under Power Dissipation).

o Ocs = Value from Table 39.
L 9]3 = 646°C/W

Table 39. Airflow Over Package Versus Ocy

Airflow (Linear Ft./Min.) 0 200 400
Gca (°C/W)! 12.13 9.86 8.7
19)c = 3.6 °C/W
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400-BALL PBGA PIN CONFIGURATIONS

Table 40 lists the pin assignments for the PBGA package, and
the pin configurations diagram in Figure 40 (ADSP-21160M)
and Figure 41 (ADSP-21160N) show the pin assignment

summary.

Table 40. 400-Ball PBGA Pin Assignments

(See Footnotes 1 and 2)

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
DATA[14] AO01 DATA[22] BO1 DATA[24] Co1 DATA[28] Do1
DATA[13] A02 DATA[16] B02 DATA[18] C02 DATA[25] D02
DATA[10] A03 DATA[15] BO3 DATA[17] Cco3 DATA[20] D03
DATA[8] A04 DATA[9] B0O4 DATA[11] co4 DATA[19] D04
DATA[4] A05 DATA[6] BO5 DATA[7] Co5 DATA[12] D05
DATA[2] A06 DATA[3] B06 DATA[5] co6 Vopext D06
TDI A07 DATAI0] BO7 DATA[1] co7 Voot D07
TRST A0S TCK BOS T™S co8 VoExT D08
RESET A09 EMU B09 TDO Cco9 Vopext D09
RPBA A10 IRQ2 B10 IRQ1 c10 VopexT D10
IRQO Al1 FLAG3 B11 FLAG2 cn Vopext D11
FLAG1 A12 FLAGO B12 NC! C12 Vopext D12
TIMEXP A13 NC! B13 NC C13 Voot D13
NC! Al4 NC B14 TCLK1 C14 Vooext D14
NC A15 DT1 B15 DR1 ci15 TFSO D15
TFS1 A16 RCLK1 B16 DRO c16 L1DATI[7] D16
RFS1 A17 RFSO B17 LODATI[7] c17 LOCLK D17
RCLKO A18 TCLKO B18 LODATI[6] c18 LODATI[3] D18
DTO A19 LODATI[5] B19 LOACK C19 LODATI[1] D19
LODAT[4] A20 LODAT[2] B20 LODATI[O] C20 L1CLK D20
DATA[30] EO1 DATA[34] FO1 DATA[38] GO1 DATA[40] HO1
DATA[29] E02 DATA[33] F02 DATA[35] G02 DATA[39] HO2
DATA[23] EO3 DATA[27] FO3 DATA[32] GO03 DATA[37] HO3
DATA[21] EO4 DATA[26] FO4 DATA[31] G04 DATA[36] Ho4
Vopext EO5 Vopexr FO5 Vopexr G05 Vopext HO5
VooinT E06 Vooint FO6 Vooint G06 Vooint HO6
Vooint E07 GND FO7 GND G07 GND Ho7
Vooint EO8 GND FO8 GND G08 GND HO8
Voot E09 GND F09 GND G09 GND H09
Voot E10 GND F10 GND G10 GND H10
GND E11 GND F11 GND G11 GND H11
Voot E12 GND F12 GND G12 GND H12
Vooint E13 GND F13 GND G13 GND H13
Vooint E14 GND F14 GND G14 GND H14
Voot E15 Voot F15 Voot G15 Voot H15
VDDEXT E16 VDDEXT F16 VDDEXT G16 VDDEXT H16
L1DAT[6] E17 L1DAT[4] F17 L1DAT[2] G17 L2DAT[5] H17
L1DAT[5] E18 L1DAT[3] F18 L2DAT[6] G18 L2ACK H18
L1ACK E19 L1DATI[0] F19 L2DAT[4] G19 L2DAT[3] H19
L1DATI[1] E20 L2DATI[7] F20 L2CLK G20 L2DATI[1] H20
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Table 40. 400-Ball PBGA Pin Assignments (Continued)

(See Footnotes 1 and 2)

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
DATA[44] JO1 CLK_CFG_0 K01 CLKIN LO1 AVpp MO1
DATA[43] J02 DATA[46] K02 CLK_CFG_1 L02 CLK_CFG_3 MO02
DATA[42] Jo3 DATA[45] K03 AGND L03 CLKOUT Mo03
DATA[41] J0o4 DATA[47] K04 CLK_CFG_2 LO4 NC? Mo04
Vopexr Jo5 Vopext K05 Vopext LO5 Vopext Mo5
Vooint Jo6 Vopint K06 Vopint LO6 VopinT MO06
GND Jo7 GND K07 GND Lo7 GND MO07
GND Jog GND K08 GND LO8 GND M08
GND Jo9 GND K09 GND L09 GND M09
GND J10 GND K10 GND L10 GND M10
GND J1 GND K11 GND L11 GND M11
GND J12 GND K12 GND L12 GND M12
GND J13 GND K13 GND L13 GND M13
GND J14 GND K14 GND L14 GND M14
VDDINT J15 VDDINT K15 VDDINT L15 VDDINT M15
VDDEXT J16 VDDEXT K16 VDDEXT L16 VDDEXT M16
L2DATI[2] J17 BR6 K17 BR2 L17 PAGE M17
L2DAT[0] 8 BR5 K18 BRT L18 SBTS M18
HBG J9 BR4 K19 ACK L19 PA M19
HBR J20 BR3 K20 REDY L20 L3DATI[7] M20
NC NO1 DATA[49] P01 DATA[53] RO1 DATA[56] TO1
NC NO2 DATA[50] P02 DATA[54] RO2 DATA[58] T02
DATA[48] NO3 DATA[52] P03 DATA[57] RO3 DATA[59] T03
DATA[51] NO4 DATA[55] P04 DATA[60] R04 DATA[63] TO4
Vbpext NO5 Vbpext P05 Vbpext RO5 Vbpext TO5
Voot NO6 Vooint P06 Vooint R0O6 Vooint T06
GND NO7 GND P07 GND RO7 VooinT T07
GND NO8 GND P08 GND RO8 VopinT T08
GND NO09 GND P09 GND R09 VopinT T09
GND N10 GND P10 GND R10 Voo T10
GND N11 GND P11 GND R11 VopiNT T11
GND N12 GND P12 GND R12 Voot T12
GND N13 GND P13 GND R13 VooinT T13
GND N14 GND P14 GND R14 VopinT T14
Voot N15 VopinT P15 GND R15 VopinT T15
Vopext N16 Vopexr P16 Vopexr R16 Vopexr T16
L3DAT[5] N17 L3DAT[2] P17 L4DAT[5] R17 L4DAT[3] T17
L3DAT[6] N18 L3DAT[1] P18 L4ADAT[6] R18 L4ACK T18
L3DATI[4] N19 L3DATI[3] P19 L4DATI[7] R19 L4CLK T19
L3CLK N20 L3ACK P20 L3DATI[O0] R20 L4DATI[4] T20
DATA[61] uo1 ADDRI[4] Vo1 ADDR[5] WO01 ADDRI[8] Y01
DATA[62] uo02 ADDR[6] V02 ADDR[9] W02 ADDR[11] Y02
ADDR[3] uo3 ADDR[7] V03 ADDR[12] Wo3 ADDR[13] Y03
ADDR[2] uo4 ADDRI[10] V04 ADDRI[15] wo4 ADDRI[16] Y04
Vopext uos ADDR[14] V05 ADDR[17] W05 ADDRI[19] Y05
Vopext uo6 ADDR[18] V06 ADDR[20] Wo6 ADDR[21] Y06
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Table 40. 400-Ball PBGA Pin Assignments (Continued)

(See Footnotes 1 and 2)

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
VopexT Uo7 ADDRI[22] Vo7 ADDRI[23] wo7 ADDRI[24] Y07
Vopext uos ADDRI[25] Vo8 ADDRI[26] wo8 ADDRI[27] Y08
Vooext uo9 ADDRI[28] V09 ADDRI[29] W09 ADDRI[30] Y09
Vopext u10 IDO V10 ID1 w10 ADDRI[31] Y10
Vopext un ADDR[1] V11 ADDRI0] W11 ID2 Y11
VopexT u12 MST V12 BMS W12 BRST Y12
VopexT u13 cS V13 MS2 W13 MSO Y13
Vopexr u14 RDL V14 CIF W14 MS3 Y14
Vopext u1s DMAR2 V15 RDH W15 WRH Y15
Vopext u16 L5DATI[0] V16 DMAG2 W16 WRL Y16
L5DAT[7] u17 L5DAT[2] V17 LBOOT w17 DMAG1T Y17
L4DATIO] u18 L5ACK V18 L5DAT[1] w18 DMAR1T Y18
L4DATI[1] u19 L5DAT[4] V19 L5DATI[3] w19 EBOOT Y19
L4DAT[2] u20 L5DAT[6] V20 L5DATI5] W20 L5CLK Y20

! For ADSP-21160M, Pin Name and function is defined as Vpppxr. For ADSP-21160N, Pin Name and function is defined as No Connect (NC).
2For ADSP-21160M, Pin Name and function is defined as GND. For ADSP-21160N, Pin Name and function is defined as No Connect (NC).
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